The major diseases associated with (Reiter's disease, ankylosing spondylitis, acute anterior uveitis, and psoriatic arthritis) all occur much more commonly in men. Published evidence indicates that the antigen HLA-B27 is associated with high testosterone concentrations in men. Moreover, the antigen HLA-B44 exerts a protective effect on one of these diseases (psoriatic arthritis), and there are external grounds for supposing that HLA-B44 indexes an antiandrogenic process.
In 1972 Ivanyi et al reported that a genetic factor identical with or closely linked to the H-2 system in the mouse participates in the control of sex hormone metabolism.' On the basis of this finding they made a remarkable prediction: 'If the situation in histocompatibility genetics in man is analogous to that in the mouse, a great number of physiological characters and disorders may be expected to display a statistically significant association with HLA types. On the basis of the mouse model, continuous (rather than discontinuous) variation may be expected to be found in the HLA traits . . . ' Over the intervening years both parts of this prediction have been confirmed. In 1973 ankylosing spondylitis and Reiter's disease were both shown to be closely associated with HLA-B272; other conditions (multiple sclerosis, lupus erythematosus, and various categories of arthritis) have since been shown to be less closely associated with HLA markers. In all these illnesses continuous variation in the HLA trait is apparent, as predicted.
In general, the mechanisms responsible for the associations of HLA with disease are not established, and workers have assumed that (a) the HLA antigen plays no immediate part, its locus being close to disease susceptibility genes or (b) the HLA antigen on the cell membrane interacts with other factors-for example, infectious agents, to produce disease or (c) hiolecular mimicry has a role in disease development. 3 It is interesting to consider another alternative suggested by Ivanyi's prediction-namely, that HLA genes index endocrine abnormalities, which form necessary (but not sufficient) conditions for the disease. Several points are compatible with such a suggestion.
Firstly, there is direct evidence relating the testosterone concentrations of women4 and men5 to HLA markers; moreover, testosterone concentrations of haplotype identical brothers show greater similarity than those of haplotype nonidentical brothers. 6 Secondly, there are substantial heritabilities of human plasma oestrogen and testosterone concentrations in men,7 and of dehydroepiandrosterone in both sexes. 8 Thirdly, a considerable amount of data has been cited to support the hypothesis that the sexes ofhuman (and other mammalian) offspring are partially controlled by the hormone concentrations of both parents at the time of conception-high concentrations of oestrogen and testosterone favouring the births of sons, and high concentrations of gonadotrophin and progesterone favouring the births of daughters.W" If this hypothesis were correct then (bearing in mind the associations of HLA markers with hormone concentrations) one might expect unusual sex ratios among the sibs and offspring of probands with HLA related diseases.
Three diseases will be discussed in this context-Reiter's disease, ankylosing spondylitis, and rheumatoid arthritis. Ankylosing spondylitis and Reiter's disease have a number of features in common. As mentioned above, they are both closely associated with HLA-B27, and both are much more common in men. Additionally, genitourinary infection is common in both. ' Bear- ing in mind the low testosterone (in male patients) and oestrogen (in female patients) one would expect low sex ratios (M:F) in sibs of these patients. Table 3 gives the data. There certainly seems to be an excess of sisters among the sibs of probands with rheumatoid arthritis.
The three sets of data of Aaron et a137 (shown  in table 3 ) were compiled while probands were still young, thus largely precluding bias due to differential mortality of the sexes. The sex ratios (M:F) of the three samples show significant heterogeneity (X2=7-6, p<0025). This suggests that (even bearing in mind possible ascertainment biases) either probands with pauciarticular juvenile rheumatoid arthritis have an excess of sisters or probands with polyarticular juvenile rheumatoid arthritis have an excess of brothers, or both. The various categories of juvenile rheumatoid arthritis have different HLA associations. I suggest that the biased sex ratios of their sibs reflect differing hormonal participation indexed by these HLA associations.
The three sets of data of Hersh et a130 (table 3) were each assembled in order to calculate sib risks in respect of each of the three diseases: in other words, the numbers of brothers and sisters were not accumulated incidentally, but as an essential part of the research. These three sets of data also show significant heterogeneity between the sex ratios (X2=7-8, p<0025 ). This suggests that one or more of the following propositions is true: (a) there is an excess of sisters among the sibs of patients with rheumatoid arthritis; (b) there is an excess of brothers among the sibs of patients with ankylosing spondylitis; (c) there is an excess of sisters among the sibs of probands with Heberden's nodes (osteoarthritis of the finger joints).
In table 3 all four samples of sibs of adult patients with rheumatoid arthritis show an excess of women. The excess is far greater than could be explained by differential mortality. In view of the fact that in all four studies familial factors were the subject of investigation one may discount volunteer bias as an explanation for the excess of women: the probands themselves were the sources of information.
Two further points are compatible with the suggestion that HLA genes index endocrine abnormalities. Firstly, in psoriatic arthritis, another HLA-B27 associated condition, a risk ratio of 7-4 has been suggested.42 It is interesting that these authors also suggest a risk ratio of 04-that is, a protective effect, of HLA-B44 in this disease. As noted below, bearers of the B44 antigen have been reported to have an excess of sisters. Evidence has been cited above that HLA-B27 indexes high androgen concentrations. So there are two independent reasons to suspect that B44 indexes an antiandrogenic process. There seems sufficient evidence here to warrant consideration of antiandrogenic drugs in the treatment of psoriatic arthritis. Moreover, if B44 protects against Reiter's disease or ankylosing spondylitis then perhaps those diseases might respond to such treatment too.
Secondly, consider again the two hypothesesnamely, those linking sex ratios to hormomes, and hormones to HLA markers. If they were correct one might expect odd sex ratios in the first degree relatives of carriers of some of the antigens. The report of Van 
